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SUGAWARA, Seirin 
Sakae Yamakichi Bldg. 
9-30, Sakae 2-chome, Naka-ku 
Nagoya-shi, Aichi 460-0008 
Japan 



Date of mailing (day/month/year) 

18 September 2003 (18.09.03) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
PCT0300252S 


International application No. 
PCT/JP03/09979 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

SHIN-ETSU HANDOTAI CO.,LTD. et al (for all designated States except US) 
NOTO, Nobuhiko et al (for US) 

International filing date 06 August 2003 (06.08.03) 

Priority date(s) claimed 07 August 2002 (07.08.02) 
Date of receipt of the record copy 

by the International Bureau 29 August 2003 (29.08.03) 

List of designated Offices : 

EP rAT^E^GXH^Y^DE^K.EE^ES^LFR^B^^HUJEJT^U^aNUPT^O^E^SI^^TR 
National :CN,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



time limits for entry into the national phase - see updated important information (as of April 2002) 
| X | confirmation of precautionary designations (if applicable) 
| X | requirements regarding priority documents (if applicable) 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WIPO 


Authorized officer: 


34, chemin des Colombettes 


Arounni WETZLER (Fax 338 7010) 


121 1 Geneva 20, Switzerland 


Facsimile No. (41-22)338.70.10 


Telephone No. (41-22)338 8359 
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INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated on 
the cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 39 and 
the applicable national laws. In addition, the applicant may also have to comply with other special requirements applicable 
in certain Offices. It is the applicant's responsibility to ensure the necessary steps to enter the national phase are taken in a 
timely fashion. Most Offices do not issue reminders to applicants in connection with the entry into the national phase. 

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be 
30 MONTHS from the priority date/not only in respect of any elected Office where a demand for international preliminary 
examination is filed before the expiration of 19 months from the priority date (see Article 39(1)), but also in respect of any 
designated Office, in the absence of filing of such demand, where Article22(1) as modified with effect from 1 April 2002 
applies in respect of that designated Office. For further details, see PCT Gazette No. 44/2001 of 1 November 2001, pages 19926, 
19932 and 19934, as well as the PCT Newsletter, October and November 2001 and February 2002 issues. 

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of 
certain designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 31 months, or other 
time limit), Office by Office, refer to the PCT Gazette(" Section IV" part published on a weekly basis), to the PCT Newsletter 
(on a monthly basis) and to the relevant National Chapters in Volume II of the PCT Applicant's Guide (the paper version of 
which is updated usually twice a year and the Internet version of which is updated usually on a weekly basis). Finally, a 
cumulative table of all applicable time limits for entering the national phase is available from WIPO's Internet site, via links 
from various pages the site including those of the Gazette, Newsletter and Guide, at http://www.wipo.int/pct/en/index.html. 

Information about the requirements for filing a demand for international preliminary examination is set out in the PCT 
Applicant's Guide, Volume l/A, Chapter IX. Note that only an applicant who is a national or resident of a PCT Contracting 
State which is bound by Chapter II has the right to file a demand for international preliminary examination (at present, all 
PCT Contracting States are bound by Chapter II). 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

Thic notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date (this time limit may not be extended). If it is not confirmed, it will 
automatically be regarded as withdrawn by the applicant. There will be no reminder and no invitation. Confirmation of a 
designation consists of the filing of a notice specifying the designated State concerned (with indication of the kind of protection 
or treatment desired) and the payment of the designation and confirmation fees. The Notice of confirmation and payment 
must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed; the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 1 6-month time limit (Rule 1 7.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry into the 
national phase, to furnish the priority document within the time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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Date of mailing (dax/montli/xear) 

19 February 2004 (19.02.2004) 



To: 



SUGAWARA, Seirin 

Sakae Yamakichi Bldg. 

9-30, Sakae 2-chome, Naka-ku 

Nagoya-shi, Aichi 460-0008 

JAPON 



Applicant's or agent's file reference 
PCT0300252S 



IMPORTANT NOTICE 



International application No. 
PCT/JP2003/009979 



International filing date (dax/montfi/xear) 

06 August 2003 (06.08.2003) 



Priority date (dax/montli/year) 

07 August 2002 (07;08.2002) 



Applicant 



SHIN-ETSU HANDOTAI CO.,LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application to the 
following designated Offices on the date indicated above as the date of mailing of this notice: 

CN, EP, KR, US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present notice as conclusive evidence that the communication 
of the international application has duly taken place on the date of mailing indicated above and no copy of the international application is 
required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

None 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the applicant to 
furnish a copy of the international application (Rule 49. l(a-fcw)). 

3. Enclosed with this notice is a copy of the international application as published by the International Bureau on 
1 9 February 2004 (19.02.2004) under No. WO 2004/01 5785 

4. TIME LIMITS for filing a demand for international preliminary examination and for entry into the national phase 

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be 30 MONTHS from 
the priority dale, not only in respect of any elected Office if a demand for international preliminary examination is filed before the 
expiration of 19 months from the priority date, but also in respect of any designated Office, in the absence of filing of such demand, where 
Article 22(1) as modified with effect from 1 April 2002 applies in respect of that designated Office. For further details, see PCT Gazette 
No. 44/2001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and November 2001 and 
February 2002 issues. 

In practice, time limits other than the 30-month time Umit will continue to apply, for various periods of time, in respect of certain 
designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 3 1 months, or other time limit), Office by 
Office, refer lo the PCT Gazette, the PCT Newsletter and the PCT Applicant's Guide, Volume II, National Chapters : all available from 
WIPO's Internet site, at http://www.wipo.ini/pct/en/index.html. 

For filing a demand for international preliminary examination, see the PCT Applicant's Guide, Volume I/A, Chapter IX. Only an 
applicant who is a national or resident of a PCT Contracting Stale which is bound by Chapter H has ihe right to file a demand for 
international preliminary examination (ai present, all PCT Contracting Slates are bound by Chapter II). 

It is the applicant's sole responsibility to monitor all these time limiis. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
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INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP03/09979 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01L33/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L33/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
• Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2001-144322 A (Toshiba Corp.)., 
25 May, 2001 (25.05.01) , 
Full text; all drawings 
(Family: none) 

JP 2000-196152 A (Toshiba Corp.), 
14 July, 2000 (14.07.00), 
Par. No. [0037] 
(Family: none) 

US 5481122 Al (Industrial Technology Research 
Institute) , 

02 January, 1996 (02.01.96), 
Full text; all drawings 
& US 35665 E 
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|~x~| Further documents are listed in the continuation of Box C. Q^j See patent family annex. 



* Special categories of cited documents: T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
11 November, 2003 (11.11.03) 


Date of mailing of the international search report 

02 December, 2003 (02.12.03) 


Name and mailing address of the ISA/ 
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w m # 

5 &&&& 

15 o-c*iiwa:^ft!iis*4x5raffit>*>s«, t^x\ mytmn<D^mt:. mm*.&<oi 

TO (Indium Tin Oxide : 39!«SJi KT?fV\ ig^m^S 

«#P^¥l - 2 2 5 1 7 8-^38^\ #§i¥6- 1 8 8 4 5 5 %r'£m\~ffl7F £ tlX 

20 ^-f ^L^^^^joV^Tt. ftftmWz&tel TOMWW.&km&T&l&^ti&X'te^ 

fctfTV^o 1 - 2 2 5 1 7 8^#-C(i, ^7t)lg|5(D±^ N I n X G a ,_ 

x As (J^T, I nGaAsitffitS) J: <9 * 6 =» > 9 9 Y M % WttS&JRSatBJ* 
Sfe (Metal-Organic Vapor Phase Epitaxy : MOVPE) \ZXW.&^ fc°^ 



2 

^^2p6 - 1 8 8 4 5 5 ^H^T-fi, $£ytmU(D±.\Z.G a A s f^MOVP Efel- 

±IE©3fefTfiEfl?tv:-CSffi ^TV^MOV P Efe«JH5 I n G a A s = > 
10 Hit ±IB*5tli*FPSrft'r^*¥*fls:. #JxJi\ GaAs^GaAsSS 

±(ixt7 ^f->t/^ft^tlfcA 1 G a A s -*»A 1 G a I n P i©^^^t©i^, 

U^it^XK), **T?4%g£fc£T?:fc#< ft*„ -eofctf), 5ftraJ8S:^ 
(D I nGaAs=>** h® <h$83te®^ £ wte^FS^c: £ !> * »3tSft*w4£Tft 

©InGaAs^V^^ h € Srittg^ =3f -> ^ /Uj&g-f § ftp HI ¥ 1 - 2 2 5 1 7 

9 h&+#fcltt«-C#ft< ftSo ' —J?s I TOSB^m^il^^Ufc^^MSi- 
20 5Hfl¥6-l 8 8 4 5 5#^#^W^3^fcHiiS0iJ(i. Hft^LSiB.*^ 8 0 0°Ct 

25 (A 1 X G a i_ x ) y I ni _ y P (HU O^x^l, O^y^l) tCfc <!K f& — 



3 

RliPi-5/t:«>0 I TOaSWSffiJ■SrW■t■S»3fe* : f : ©*^Jt^^fe^*5V^T. 

mm*w*i&\^frm^$M&irz>^ t\z* i Toi^i»bGaAsic i 
£&&bftx%hm£< wife-sir z<DX\ #%\z.&\<^yt$hm&m : &-e%z>o £ 

A 1 G a I n P «t 9 ft 3 £ "9. (t°-^3gft 
S^S5 2 0 nmKJl±6 7 0 nm^T) t^ftt, J£$£ffl<^7fc}£;B: ^H^H^ - 
^LT, ^WW^Sat^Oftljfi^fef-feV^Tfi, AlGalnP^ 
15 e>ftS»5t«S|$±^, GaAsISrMU ^WGaAsligf5i9lM TO 

aw«ai»s:^i-5o *3t««fPtt«^.tf i i i -vmk&yo^mmzxmtftisti 

^^JlSGaAsitHC, 0ilx.lii^©MO V P EftCT^Tt 5, G a A 
s JBttA 1 G a In P^SatSSFP^t&^S^^lSfcT^^T**) !3, I n G a A s 
20 gxt'^^v' t ^ft5^Ilii- 2 2 5 1 7 8f ^©^i^tt, 

•tLT, ^©G a A siiH I TO^iif^Lfct, WtiwiC 
=fc tK I TOSWSilA^G a A s JfK I n ZfoWnZltX > ? 7 Mit5 0 
5 icHft^LT#^>nS I n£-^WLfcG a A s «t ij/^ny^^ hJgfi. 
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383tSlF&tf s (Al s G ai _ x ) y In,_ y P (fc£U O^x^l, 0. 45gy^ 
0. 5 5) HtM$tiSl^(:#l:g^^^©T\ iBiSJfcy Sr_bIE©9£IBK:«S! 

5 5 0 

5 Lfcfltiifi, JRftia^J:t»s I TOMfrb^^f? YmW^ I n Sr— ^IrjW^IE 
10 tt^ (A 1 x G a 

!_,) y I ni _ y P (fcrtTU O^x^l, O^y^l) K«fc»K g-itl^7 

«ig&w-r<5 i*xftxmmmf&zin. m—mmm* ? v vmRum-mm 
15 t><o 1 Tomwmfam*^^. mytmufr mi Tomwrnmrn^MMz 
tucGa a s i^/^^^^^ mj5\ i^i Tommmmmkm-tz>B^xmf& 

20 AlGa I nPJ:!)^5OTMtt, MCI n*SW/h^<4 

^aNFW^fi^b-f -Si, I TOgWa«Iii>P>© I nt£»36Sifift^iiffLT N HI 
25 6 <D®\Z7f;ir£. 0 => > ? 9 h Sft<73 I n »S^^U/5 S I? $ ^IpJ ^<DM^ Mfi 
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5 #5 I n»£SrC A £ U r. ftfcR#iW<0#JMfc1tfc:i3tt3 I niASrC B £ Lfc 
ir^s C B /C A ^0. 8£*T<t&5 «t 5t««t5ii:i s a* L< , KJgflg© I 

10 t<D^m^M-r^ I nOJW^Jtm-C^ LVMjt (0. 1^_L0. 

C^ti 5 = >^ ^ h6<75 I TOigl^ffiffiJiW- I n G a A s Jgi&S^fiJc^tU 
S*HW©aJ^3ft s G a A s Sir ft SSit^&oT^TfcllL^ftV^ ft3o N 
15 ^ hS<Dj? $^(S]©M^ (Infc5H4Ga8^) fi x JBSrff $*;IrIIc: 
y^-^if Lftri* (Secondary Ion Mass 

Spectroscopy : S IMS) , ^ — i/^llrF^^^flT (Auger Electron 
Spectroscopy) „ X^^fe^T-^Tt (X-ray Photoelectron Spectroscopy : X P 

^Jt^-c, 0. 1 j^jt 0 . t ztiz^ ktmizL< . ±m(om&mh^(D& 
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iii%^±9ii%aT (SHb^r j»<Dismm& 9 ift%w±9 9ii% 

£AT) tt5ii:t\ m^®<^iSirC^S: 5 x l 0" 4 Q • cm^T©+^6^t^ 
5 £3&ST-t <5o !©J:54lT08?BtiIlrGaAsI±|:^jSU £<bt- 

«SUg#LS£&£ 6>fcHftJ*-C#So Wit ft»«¥l- 2 2 5 1 7 8^ 

^(aei^tiTt^sgJ: 5 t>i&ia©. 6 o o°c^±7 5 o^T^xn^ 1 ? z. 

< ft!)-t-§\ = hS't 1 ^ I n*£tf«ififij£fc»3 £fc v In 

15 x i ToMmM <7} 1 n^iiu mm<Dm^&m&<D±.g-j)mrttfti< te& 0 

J»«l3ffiiaft^±IE©J: ^^itiffi-^^^-rrS^^ ITOCWGaAs 
20 IRi^a?aS* s 6 5 0°Cmn\^i:^ t. G a A sJl— <£> I ntf>te®cit^/h£ < ftij 
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^lI©lf$»ttXliJ;<, 0!|*.fil n x G a] _ x As^fflV^i^fctlll 
0. 0 0 1 u mggtfc^lf+^T'fc5, ttLJj, I n x Ga 1 _ s As frhtHZ^ls 

15 -T^^ms ft&m^W^t&T&fB < (OX\ 0. 0 2MmyTit5r^5g*LV\ 

t omwmmm t <Dm\z. i n&-£*rL;/i:Ga a s «t t>^5=«>^^ in 
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t k^^-ttifrt 1 Tommmmmt com^^ M«$nt^^ m=>> 
??'bmt. m-mmm? 7 v vmtm-mmm? 7 y vrntosh. 

<d * m<Ds< > k * * /u & w-r 5 * mm a* j&j* $ nfc r <t * #m <t -r 5 = 
««>*&Ka5*>s,, 0io<Dis;/<yKi (e c fifs^^jSs Eviiii^fi© 

a N « « ffi ^ rfii ^ ffli — o « at iit » * far a ^ ^ t? it t ft ft n « ta h taw 



9 

= Ymtt^y YMt(Dm\z^ ^b^y^^ hMtfyy VMt(D^W[(D 

Rxi^mmt ? ? y Ymtn^th^fote^^ v^mmu^A^ < ttz><Dx\ 
mmms± k x ^ « v ^ jgj&i- s r ^ as «xtg ^ # ^ o 
^*m;&<D%>ytm&(Dtipxk, => ? bm&t£-r i n ^f.tfcG a a s ir 

^t&^S^tt^itlSf^^^TfeA l G a I n P Ht^3tfS|5^Mt5^l-ilT* 

>t>^>K^ty^^-«:ft5™iUt, Af*^^(i, A 1 G a A 
si, Ga InPlMAlGa InPi {/<> > K=¥> y ^ct^/Pdf— ^ ^ 7 5/ K 

liIlt^rt^T^, A 1 G a A s »S:^tf fc^i LTTM-rsr 

15 F'Jx.tt\ I n x G a y A 1 ^...jNA^^Sy 

^«fc«9, #*MK*fca>£>3fcfi (t-^M^*^3 0 0 nm^±7 0 0 nm^T) \Z. 

frftx<bmm<oft%WL&*$^1rZ^b&x*%z> 0 ^©l^^fBliit mz-vzi 

nGaAlNl (^>- K^r-Y y 7=-*tV*?— 7 V KJ1 «fc 9 /h $ < ft § «fc 9 fcjfi 



25 0®<7)ffi¥ftfM 
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11 1 fi. *&m(D&ftm*<o—M&mmmmfcX7jk-tm&.mo 

13 4 Ate, 0 3^iK<«S;Blo 
5 04BI1 0 4 A^as<«*ia. 

H5tt, 04B^JHE<*S;BI„ 

B!9fi. El 8 tf>ft&fcfci®W-:fcv^-C, = * hJB t ? 7 v KJi £ ©ffiK^IWE 
HI l 0 fi N =• ^ * M©/^ K#lii<£>S&— ^J^^i-+l5tBlo 

aim, = hm<os<> vmmcom-ffl&^-tm^mo 

m 1 3 Ate, *^#F«3f&^5J&tt«<0&— *i£Bo 

20 

+ 1 o on. $£%m&2 4<om— £*gs 1 7 = h« 7 ^ i toms 
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H9 t i TOgMSffil i o t^i©l(iffn-c^$titv>5„ I 

$£ytm$V>2 4 (3, ^§-* (A 1 x G a j _ x ) y I n j _ y P (fcfcU 0 ^ x ^ 1 , 0 

K14, M1-«1I^7 7 Kl6iiZi«S^7 7 KB 4 t<Df^ ^{inti - <5 
gttl5i^45^/^ 7n*i££ £*vrv^S„ ^ffctfj Kites / > K-7* (A 1 
x G a j _i. x ) y I n ! _ y P (fcff U 0 ^ x ^ Q. 5 5, 0. 4 5^y^0. 5 5) 
2SifM>b&S?gttS 5 #*t£?£t£/i 5 <t V h'O K=¥> y7^*>v^—<D^ 
10 ^pl (A 1 X G a !_ x ) y I n,_,P^7y Kl6tnS (A 1 x G a a _ x ) y I n 

!_ y 7 y Ki4 1 \c± v&Asizm&kteix^Zo m i (D^ytm^- 1 o otit 

I TOiglJI!®ffiS 8#JlCpMA 1 Ga I n P 7 7 7 Kg 6.tf*EB $ tltfe t> , I T 
OSISffillOiCnlAlGa I n P 7 7 7 KS 4 tfSgBB ^tlTV^„ lot, 

"&T?&<9, ii^^SJitXSi, WWHigAtS K-/>Vf^©^f (09;tfi 

1 o 13 ~i 0 16 /c m 3 m^^±pgii-5) Zhmm-tz fcw-cttfcv^ 

n>^ni7, 9 fi, Vvf>L<t> I n ^r^^LfcG aA'siDfttl, 1216 
®('M^T, ^(D?Wj:iniSC M ^ N In^Gai:©^SgW5In 
20 ©f^f-JfcKT. 0. 1^.±0. 6J^T<b£*L3o I n*£W\ I TOM® 

^ $ J IrICjS CotiligtWti'K 5 O i o T*3 U 4 I TOM 

mmmms, 10 mi) t^^mtim^n^ i nii^c A i: u zn<ts 

*HR!ltf>it#{5z:B (0^19, ^77KS6, 4 (mi) kfD&mRiiLW:) fc*5tt3 I 
n»S«:C B iLfci^, C B /C A ^0. 8 £(Ti J: 9 Hil^tlTV^o => 
25 M7, 9£>J¥£te, 0. OOl^mglO. 0 2 ju mJ^T (M£ L < fi 0 . 
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0 0 5 /zmJ^±0. OljumJ^T) "CfeSo 

• =i>&? bJf 7 = J¥£ : #JO. 0 0 5)um 

5 • I TOiStii 8 =J¥£ : 0. 4/znu ^b^X^^"^: 7ft% (ag»ffc 

• p MA 1 G a I nP^7yKl6 = l/i.m; 

• A 1 G a I n P ?gt£ S 5 = 0. 6 // m ; 

• n m.A lGaInP^7?Kl4 = l/im; 
10 • h® 9 =J¥£ : >8)0. 0 0 5 //m 

• I T O@0^m@IS 1 0 = I T OigB^m^jg 8 <t 

j^t. n i (D&ytm^- 1 o 0(Dmm^m^^^xmmi-^ o 

£i\ @3(^n9^ AlGa I n P^i: 
Mtife^G a A s 1 COm—^mm 1 a K % nSG a A s /^>7 7 i 

15 2&#iJx.te*0. 5 ai m N &V^-C\ 3§3fcJI£|52 4 t.LT> 1 jumOniA 1 Ga I n 
P ? 7 y 0. 6 n mCD A 1 G a I n P?£t£Jf (/ > K— "7°) 5 % RXf 1 m 

mC7> p MA 1 G a InP^77 KJP 6, ^tGaAsf7' ^plA 1 G a I n 
P^7yKi6±II)|^0. OOS/imttxt^^^t^SHSo rtlf)!- 
jf(Z>mt°^^^-Y/^S(l s »MOVP EjfeK £ OfTft 9 r <!r^-C# 5o 

20 ±.u(D&mk. mx.\^0im^mm im$m •. 3 0 Vo^mtKm* •. 7k= 3 : 

1 : l^*J£) ^b^^^^^^^tdgft-r^^t^J: "5 s GaAslSUoi 
{/GaAs^7 7 7l2^Xi/fy»t5:H5l:-^ (El 4 A) „ ^ UT. 
HI4 B^^-fJ: 0 ^ : t(0=^y^-^^mW.^^t^M\^^^X, n^AlGalnP 
^7 5'Ki4©±Sil8i: < GaAs|9' Sr. MOVPEfeia !))?^ 0. 0 

25 0 5 /«ml:Ti^*V-lr^gH5, 



# • 
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^LT, ^tl^tUDG a A s M 7 ' IkXfG aAs|9' Opj3E^ffitC s <k£g<Djij 
Ji^'^D^ (^-^yfM (I n 2 O 3 =9 0. 2fi*%, Sn0 2 = 
9 . 8fi*%) N r f 13. 5 6MH z x A r j±Jj 0 . 6 P a , 

^]3 0W) <t «9 . ITOgiSiS8, lO^ftLftlS^O. 4iim|:Tl^ 

5 U ftJiff.^ai— ^1 3£#5 C 

12] 5 IC^i-J; 9 ^ -(Dffgft:^^ — 1 3 £:Kp F (D^N-IBS U #Jx.fi££3f&# 
HfC<t>ifc5WiA r ^<7)^St4^^#fflM c f 1 ^T, 6 0 0°CJ^_h7 5 0 o CJ^T (#1 

itf7oo°o -e, 5®u± i 2 os>fiTF- 3 o#) ©sniso^ 

S£Mi- 0 r.jh,fc«fclK ITOS9?®ffiS8, 10^bGaAsi7' , 9' \ZL I 
10 nsJSltlRU, 1216 (fcSVMi0 7) l^tri# I nitM^^^^^ hS7, 

SfU 3fc##K:H*L;/S:flL 0Ui:*tJ;5^!)-K*14b, 1 5 b £rlfc <9 tttt, 

±mm^tm^ lOOta^h p MA l G a InP^7yKl6RtJtniAlG 
15 a InP^7yKi4 <7)<fe®7^ ^tt-ftt = >^ ^ M7Rt;^y^^ h jg 9 

LT I T038W«ffi»8.RU { 'I TOS03ffiffi® 1 0 K Jt ^i^tlt^ 0, rixb I 
TOjS^®®S8, 10 *^LT«g»«BE*SPP*n$-h,5o IE*J®l±t- =t SMlttftt 

m m±mmi7, is) <D±mzfr>tc^T®-t£%yt7!>mbiriz>k t mm 
20 is, i oi>mwte<or-ft&m%}?$&fa±irz 0 £ <b^, i Tommmmm8, 1 

25 H®7, 9fc^ A l G a I n P J: t> &53S3fc/i*P2 4K2*U t& 
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fi^M^GaAsi7' , 9' ^tfMU t<D'&. tt,m&3&UXm&f 

m^m^m^^-t^t^x v. i n^mm^mmx^<, v^hmmx^m^^ 

mm<Dm^ K--7°a (^j^tfi 0 i7 -fi/cm 3 ^r ; fcsv^iy >- k-^s q 
10 a>&v^-c% rp^^<^ffl^Ttg-T?$>5o ftii^s i& v—-7mt L,tcM&. mytm^-(o 

■ebT. HI 6 &)<5VMi|EI 7 ^TiRi - J: 0 \Z.^ = >*?hm7, 9tfMn}gS^ IT 

ommmmms, 1 0 t<Dmmm^xmtbhtix^^^ 'tx\ m^^—mmm^ 

20 t><D<t^oTV^5o 

ft&V InGaAsliAlGaln P S £ b7tm^, 

-?--t\ rti^^-rs 121 1 t-^iiT^ti 9 k 1 Tommm 

mm 8, \ 0 k&*Z>^>* 2 YM7 , 9i:, AlGa InP^7yKl6, 5t 



# • 
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1"5 r. t'&X'&Zo tpfflm 11, 1 2 0»Jx.tf A l G a A s . G a In PRXfA 
IGa I n P<D'>&< t h 1 ^**£tsh<Dt LTff^tt, 00 fcfi"*^ S 
$-©AlGaAsli:LT»#S 0 r. ©«itSr^ffl-T54&^T* t , 
[il]JB0>ff Stt^rfr^axO. ljimglKT (0. 0 1 j«m£A± : £*U2A±SK #5 

10 y-^A"^ 1 ? vm&%teirmytmw 124 ( p 7 v vm 1 0 6 x m&m 1 

0 5^11^ 7 v KJg 10 4) £A 1 G a I nNliti <9 7MLfc, Wfe£>5 
VMi^^ftffl^?^ K^> ^7°M^7t*^2 0 Otfcctt iV\ 363tJl«B 1 2 

4« N in i(DB7t*^i.o o i«MovPEi£ia ^m^^^o mm2<D%, 

2 4(1, ^<Dftm\Z<D^^? ? hm&Tfl TOSWlfii*^LttJ;V\ ' 
com-a-fi^ nSG a A s IS 1 HSIT-Sfttiffl -fcG>»— £*ffifl!lfc:=» 

^ M7WlTOlB^lil8M^tl5, 
20 0 9(1, -t^^tffitttJffifidW I TOlP^til 8 to^T, ^y;?^ M7^7 

El 7 l^-T J; 54 1 nGaAsiKaA sl^^45l)OT'fc 9 . K*S^ 
25 fcotiJ:^) % ^ ©Hlte^tlB"Crt:, AlGaAs|20aiGa In Pf2 1 
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5 #ftV^ (tfiJ;tf2A 1 G a I n POf^fj:, A 1 ^WS^ifiV^ V V Fm tirZ) 0 

5 \z&&<D t Pttom 2 o, 2 i fciattsr. £as*nHj£ft*o- 

£fc, Bl^l^fM^SlOJ;^^ G a A s £ f£*S£tf 2 4 <t<D 

p B i^ v ^j*^^^ - 6 6 4 5 s^m^m^^tix^^^m^mm^, hz> 

10 V^Au/^LAu^^T#/&£nfc£:ISS£K#tB 1 6 t LTifA-r^r i: ^ 

<£K#t»ife££ "b«^-r<5fc£>^ 4#^qz 5 - i 9 0 8 9 3t^itFI^$^X 
15 ^ ^ t>-e#^> 0 

?£t£jf 5 £>^« 1 o 5 te±tsii wii-m^-ii <t lttm lt vNfc^, 

(D N Jt.ffci^te, Eli 3 a^t^-TJ: ^^fi^-^F^^^i-^^coi b-c«^5 
rHT't5 0 *^-#F«it^Wi-6?SttS(4, m i 3 BSit^Ill l 3 c^^-TJ; 5 

ItKliWWf^ l^^-Ji-ifcl 0 A) =fc 

£^57F2TltJf Lfct>tf>-e£)5 0 ±IE«itT-f4, #F"iS B CQfgT- 
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5 *>£v^u n 1 3 c^-rj; 5 ^ #fib^ i mofrG-tzm— m^-ttrffimt 

bTtV^-f^T■t> c tV^ 0 01 3A-01 3Cm piMnS©#^7yKIS: 

(A 1 o. 7 G a o. 8 ) 0 5 I n 0 . ' s Pm&\Z£ 9 > PfUJf A£ (A l 0 . 5 Ga 0 . 5 ) 
o. 5 I n 0 . 5 P»J: K> ■ #F1B^ (A 1 o. 2 G.a o. 8 ) o. 5 1 n o. 5 PSUfcl^ 

ft 5 nmgg^f^^mS. 
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if * <d ffi m 

1. (Al x G ai _ x ) y ln^ y P (fIL, O^x^l, O^y^l) \ZL X *) > 
5/ K»RtflffilB3B 7 y YM<D'pt£< t h^-ffofr<DM\z.. fitifE^^®^ 

IEG aAsilll n £ fcifc £ -£T . I n ^^WtfcG a As iOftSa^fH 

2. stjte^^s^6 o o°ca±7 5 ot^Ti-tff o r. t &fRM»£i-5f&3fc<7>*£ 

ISIS 1 «fB«0>3g#;Sf ^<z>*ii£;frSfco 
15 3. BUfE^?^ hJB©¥*&ttfc I n*ftiS, I ntGa t©^H-iSl:Mt5. 
I n^JDS^Jt^T, 0. 1J£*±0. 6J^Ti^5 «t *>K. flmftMQmi*ftt>tlZ> Z 

t 

20 5. fttTlB^S3tS*FPtts (Al x Ga,. 5 ) y I ni _ y P ((& U O^x^l, 0. 
4 5^y^0. 5 5) fcTflWc $ tl5 ^ i: &<$8fc £ i" 5f»*©|SBfl!R 1 Sift ^ LIS 

6. mjffi^V^^ hJf<7>ff££rO. 00 1/um£A±0. 0 2 /im^T©!5il'i 

25 %,m*(Dmmjf& 0 
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7. itufE^V** hStf>J¥£;frlR)K:iott5 I n»«^*s, mlfS I T03S^®^ 

asfTftfcaxs - &flM* ^ -t z>m-&<D$&mwi i JSfcv^ 6 JSov^-ma> i jskie 
5 8. mm^^?? bm<D^ nute i Tommmmmto^m^-HLm^m-f^ i n»s 

JS^v> LIB 7 3®<z>v>T ;h,fl> l «fclE*<7>»ft*^©aM6#fto 

9. mte=*^f? v.mks mzm-mmm? ? y vmtm-mmm? 9 y vmt 

hmt?7y h*mt<Dipffl<Ds<^ k=¥> yzf^*>\<^-*^-rz>q>mm* : f&$Lir.z> 
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(57) Abstract: A light-emitting device (100) has transparent ITO electrode layers (8, 10) for applying an emission drive voltage 
to a light-emitting layer portion (24). A light from the light-emitting layer portion (24) is taken out through the transparent ITO 
electrode layers (8, 10). Contact layers made of In-containing GaAs are formed between the light-emitting layer portion (24) and 
the transparent ITO electrode layers (8, 10) in such a manner that the contact layers are in contact with the ITO transparent electrode 
layers. The contact layers (7, 9) is formed by heat treating a multilayer body (13) which is formed by disposing GaAs layers (7* , 
9' ) on the light-emitting layer portion and then providing the transparent ITO electrode layers on the GaAs layers (7* , 9* ), to 
diffuse In from the transparent ITO electrode layers (8, 10) into the GaAs layers (7' ,9* ). Accordingly, there is disclosed a method 
for manufacturing a light-emitting device wherein the transparent ITO electrode layers are joined, as emission drive electrodes, to 
the light-emitting layer portion via the contact layers; the contact resistance of the electrodes is reduced; and the formation of the 
contact layers is hardly affected by the lattice constant difference with the light-emitting layer portion. 
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